the acetylcholine receptors of mouse neuroblastoma cells. Toxin binding was inhibited by inhibitors for nicotinic and muscarinic acetylcholine receptors. Clones of neuroblastoma cells were selected for low acetylcholinesterase (EC 3.1.1.7) activity with antibodies against this enzyme. Selection for an 80-fold decrease in acetylcholinesterase activity was not associated with any decrease in the number of acetylcholine receptors (3.4 X 107 per cell). Removal or inactivation of 80% of the acetylcholine receptors by proteolytic enzymes or by compounds that block sulfhydryl groups did not change the activity of acetylcholinesterase on the cell surface. In addition to these results on the separation between acetylcholine receptors and acetylcholinesterase, a common regulation was found in that both the number of acetylcholine receptors and the activity of acetylcholinesterase were increased 5-to 10-fold when the cells stopped to multiply or were induced to differentiate by dibutyryl-cyclic AMP. It is suggested that there are different genes for the acetylcholine receptor and acetylcholinesterase, and that both are regulated during growth and differentiation by a common regulatory gene.
Membrane excitation requires acetylcholine receptors and acetylcholinesterase (EC 3.1.1.7) (1, 2). Affinity-labeling procedures have indicated that there are similarities and differences between the active sites of the receptor and the enzyme (3) (4) (5) . Acetylcholinesterase has been purified (6, 7) , and purified acetylcholine receptors are reported to have no acetylcholinesterase activity (8) (9) (10) (11) . The receptor and the enzyme, both of which have sites specific for acetylcholine, may therefore be on different molecules, or there may be different sites on the same molecule that can be experimentally separated (2) .
The present studies were undertaken to determine the regulation of acetylcholine receptors in relation to acetylcholinesterase in neuroblastoma cells, which can be cultured in vtitro and used for genetic analysis. Using antibodies against partially purified acetylcholinesterase, we have selected clones with about a 100-fold difference in acetylcholinesterase activity (12 (14) . 10 mg of a-toxin was lyophilized in a thin layer on the surface of the flask, and 2 ml of the following mixture was added: 10 ml of distilled benzene, 7 ul of acetic anhydride, and 150 Mul of [3H]acetic anhydride (100 mCi/ml, specific activity 500 Ci/mmol). After Other Determinations. Cell-surface area was determined by centrifuging a known number of cells in centrifuge tubes containing a graduated capillary tube of 1-mm diameter (16 (Fig. 3) . From the linear part of the curve, the second-order rate constant was 1.1 to 1.8 X 0l mol' sec'. The number of [3H]toxin molecules bound to cells of clone no. 7 at saturation (Fig. 4) acetyltransferase (12) . Results with clone no. 7 (Fig. 5) show that acetylcholinesterase activity and the number of acetylcholine receptors increased 8 to 10-fold when the cells were induced to differentiate by dibutyryl-cAMP. In the change from the logarithmic to a stationary phase of growth, there was a 10-fold increase in activity of the enzyme and a 5-fold increase in the number of receptors (Fig. 6) (19) and muscle (20, 21) , which are only inhibited by nicotinic receptor inhibitors (19, 21) . Our results with proteolytic enzymes and compounds that block sulfhydryl groups provide evidence that the acetylcholine receptor of neuroblastoma cells, like the acetylcholine receptors in normal cells (10, 19, 22) , is, at least partially, a protein. that block sulfhydryl groups on acetylcholine receptors and the absence of any effect on acetylcholinesterase activity in neuroblastoma cells is also the same as that obtained with excitable membranes in normal cells (23) (24) (25) .
Using antibodies against acetylcholinesterase, we selected neuroblastoma clones with an 80-fold decrease in acetylcholinesterase activity. This selection did not result in a decrease in the average number of 3.4 X 107 acetylcholine receptors per cell. This result suggests that there are different determinants for acetylcholine receptors and acetylcholinesterase. Proteolytic enzymes and compounds that block sulfhydryl groups removed or inactivated 80% of the acetylcholine receptors, without decreasing the activity of acetylcholinesterase on the cell surface. This further shows the experimental separation between the receptor and the enzyme in neuroblastoma cells. Our data also show that both acetylcholine receptors and acetylcholinesterase activity were increased when the cells stopped multiplying or were induced to differentiate. We suggest from the present results and the data on the purification of acetylcholine receptors from normal cells with no acetylcholinesterase activity (8) (9) (10) (11) , that there are different genes for the acetylcholine receptor and acetylcholinesterase and that both are regulated during growth and differentiation by a common regulatory gene.
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